Background: Many studies have focused on the decreasing age of onset of eating disorders (EDs). Because schoolage children with EDs are likely to suffer worse physical effects than adults, early detection and appropriate support are important. The cooperation of Yogo teachers is essential in helping these students to find appropriate care. To assist Yogo teachers, it is helpful to clarify the encounter rates (the proportion of Yogo teachers who have encountered ED students) and kinds of requested support (which Yogo teachers felt necessary to support ED students). There are no studies that have surveyed the prevalence rates of ED children by ED type as defined by the Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5), nor were we able to find any quantitative study surveying the kinds of support Yogo teachers feel helpful to support ED students. Methods: A questionnaire survey was administered to 655 Yogo teachers working at elementary/junior high/senior high/special needs schools in Chiba Prefecture. The questionnaire asked if the respondents had encountered students with each of the ED types described in DSM-5 (anorexia nervosa (AN), bulimia nervosa (BN), binge eating disorder (BED), avoidant/restrictive food intake disorder (ARFID), and other types of EDs (Others)), and the kinds of support they felt necessary to support these students. The encounter rates and the kinds of requested were obtained and compared, taking their confidence intervals into consideration. Results: The encounter rates for AN, BN, BED, ARFID, and Others were 48.4, 14.0, 8.4, 10.7, and 4.6 %, respectively. When classified by school type, AN, BN, BED, and ARFID had their highest encounter rates in senior high schools. Special needs schools had the highest rate for Others. The support most required for all ED types was "a list of medical/consultation institutions." Conclusions: Our results have clarified how to support Yogo teachers in the early detection and support of ED students. We found that the encounter rate of AN was the highest, and that it is effective to offer "a list of medical/ consultation institutions" to junior and senior high schools where the encounter rates for AN are high.
Background
Eating disorders (EDs) can be thought of as abnormalities in eating behavior formed by close interactions among psychological, physical and mental factors [1] [2] [3] [4] . Among EDs, anorexia nervosa (AN) is usually accompanied by a sudden loss of weight, as well as other kinds of mental diseases and behavioral disorders, and it can be chronic and severe [5] [6] [7] [8] . Its mortality rate is extremely high, at 7 % in Japan. With respect to age, AN prevails among teens, while bulimia nervosa (BN) is more common among people in their twenties, and the proportions of teens in the estimated onset ages of EDs are increasing yearly.
There have been many studies focusing on the lowering age of onset of EDs outside Japan [9] [10] [11] [12] [13] . Some have examined the prevalence rates of early onset EDs (EOEDs) in children aged from 5 to 13 [14] , the prevalence rates by ED type in students aged 10 and up [15] , lifelong prevalence rates and onset ages by ED type [16] , and early signs of ED symptoms in nine-year-olds [17] .
However, as epidemiological surveys of medical institutions could undercount these prevalence rates, actual condition surveys of schools and communities are needed. Thus, there have been a number of recent surveys of Yogo teachers in Japan [18] [19] [20] [21] .
Yogo teachers are unique teachers in Japan. They measure height and weight, and review medical records for each student. They not only take care of students like school nurses, but are also in charge of health education. They stay at school on weekdays, teach courses of adolescent health and have contact with parents. They watch both the mental and physical health of students through body measurements, daily health observation and information from other teachers or students. As they are not nurses, only some of them have nurse-licenses [18] . They play the role of gatekeepers screening out students that may have diseases and refer them to school physicians.
Many of these surveys have also noted the lowering age of onset of EDs: one study reports a third grader with AN, and another found that AN prevails among younger students than previously thought.
However, there have been few epidemiological surveys to date on the actual condition of EDs in elementary schools. Students with EDs are likely to suffer worse physical effects than adults. Therefore, it is crucial to identify and support ED students as early as possible, beginning even at the level of elementary school.
Although school physicians in compliance with Japanese law do medical check-ups and recommend that students suspected of having EDs consult medical institutions, ED students (especially those with AN) strongly resist seeking treatment [22] . This suggests that it is crucial to obtain help from Yogo teachers in leading ED students to consultation.
In that respect, Yogo teachers are in a very advantageous position for the early detection and support of ED students, since they regularly measure all students' bodies and oversee the daily health of the whole school. One previous study highlighted that general members of the school staff are in the best position for identifying early signs of EDs and supporting ED students [23] .
In order to improve the present situation, in which one half to one third of AN students do not visit a medical institution [18] , it is necessary for Yogo teachers to be able to offer effective methods of support to ED students. However, Yogo teachers generally have a heavy work-load, as they not only take care of the mental and physical health of the students, but also teach courses of adolescent health and liaise with parents. Therefore, this leaves little time to support ED students, and support for the Yogo teachers themselves is needed.
To examine this situation, we surveyed encounter rates and needs. The "encounter rate" is defined as the proportion of Yogo teachers out of all Yogo teachers who have encountered ED students. By surveying this rate by school and ED type, effective support can be appropriately implemented (e.g., extra support for school types with a high encounter rate). We used an encounter rate instead of a prevalence rate, since what we wanted was not "type of EDs diagnosed by Yogo teachers" but "type of EDs doubted by Yogo teachers." Moreover, the prevalence rate not only tends to appear lower than actual, but also is hard to obtain (as it is difficult for medical institutions to gain access to schools in Japan).
There have been many surveys of prevalence rates of EDs in students [15, 16, [18] [19] [20] , but to the best of our knowledge, there have been no surveys to date on encounter rates among Yogo teachers. Moreover, previous studies on prevalence rates were based on DSM-IV diagnosis criteria, and rates by ED-type based on the newer criteria described in DSM- 5 have not yet been surveyed. The ED types described in DSM-5 are AN, BN, binge eating disorder (BED), avoidant/restrictive food intake disorder (ARFID), and other EDs such as rumination disorder or pica (Others).
DSM diagnosis criteria of the American Psychiatric Association were revised in 2013, and "Eating Disorders" and "Feeding and Eating Disorders in Infancy or Early Childhood" in DSM-IV were integrated into a new diagnosis category "Eating Behavior Disorders and Eating Disorders." This can be attributed to the fact that there was no need at the time to separate infancy or early childhood from other ages, as it was widely recognized that EDs, previously believed to emerge mainly in infancy or early childhood, actually emerged at later ages. However, the prevalence rates of EDs are reported to be higher in DSM-5 than in DSM-IV-TR [24, 25] because DSM-5 has increased the number of symptom names and offers more flexible diagnostic criteria [26] [27] [28] [29] [30] . Furthermore, one study [31] reports that ARFID prevails among younger students than AN or BN. These facts indicate that a new survey by ED type based on DSM-5 is necessary.
It is also necessary to clarify the needs of Yogo teachers; i.e., what kind of support they require to support ED students. However, while there have been qualitative studies that survey their needs, to the best of our knowledge, there has not yet been a quantitative one.
Therefore, the objective of the present study was to gather fundamental data that would be effective in supporting Yogo teachers in their early detection and support of ED students. More specifically, we carried out questionnaire surveys of Yogo teachers at several different levels of school to determine the prevalence of each DSM-5 ED type, and clarified the proportion of Yogo teachers who had encountered ED students (encounter rate), and the kinds of support they needed to effectively support ED students (requested support).
Methods

Sample selection
The subjects were Yogo teachers working at elementary, junior high, senior high, and special needs schools in Chiba Prefecture, Japan. Chiba Prefecture is located in the national capital region, and has Chiba City (one of the ordinance-designated cities, with population of more than half million) and Narita International Airport. Its population is 6.2 million, which came 6th in Japanese 47 prefectures.
Ethics statement
The study was approved by the Ethics Committee of Chiba University. We explained our research to the educational committees of Chiba Prefecture and cities, school principals, the head of the Yogo teacher association, and the Yogo teachers through both written and oral descriptions. All participants gave their written informed consent. The questionnaire was anonymous and self-completed, and included the statement that all responses were entirely voluntary.
Study procedures
The questionnaire asked about the demographic characteristics of the Yogo teachers, the features of their schools, their rates of encounter of ED students, their needs for support for those students. It also included an explanation of the DSM-5 categories and criteria, and the opportunity for the respondent to freely write his or her impressions of the survey, requests, etc. The question items were created by the Early Finding Working Group Committee. The demographic items included age, gender, nursing experience, years of experience as a Yogo teacher, and school type (elementary, junior high, senior high, or special needs). School feature items included gender type (boys' , girls' , or coeducational school), number of students, and location of the school. Encounter rate questions appeared in the yes/no format and asked if the respondent had encountered ED students by ED type. Yogo teachers were also asked how necessary they considered eight different kinds of support (very necessary, rather necessary, not very necessary, not necessary).
The questionnaires were distributed to 1,272 Yogo teachers of the specified types of schools in Chiba Prefecture during a Chiba Prefecture Yogo teacher seminar held in January of 2015, and were completed and collected on the spot (1272 covered 78.8 % of 1615, the total number of Yogo teachers of Chiba Prefecture).
We then carried out the following analyses:
(1)A calculation of encounter rates for all ED types by dividing the number of Yogo teachers who had encountered each type of ED student by the total number of Yogo teachers who completed the survey. Note that the encounter rate is not a prevalence rate, but a proportion of Yogo teachers who had experience of taking care of or meeting students with EDs. (2)List kinds of requested support for all ED types by descending order of the number of Yogo teachers answering "very necessary" in each category.
Note that the number of all Yogo teachers included missing values. The statistical analysis software SPSS Ver. 21.0 (IBM, Tokyo, Japan) was used for all analyses.
Results
Demographics of the participants
From the 1,272 Yogo teachers to whom questionnaires were distributed, 655 responses were obtained (effective response rate 51.5 %). The appropriateness of this sample size was examined using a 95 % confidence interval (CI) of the encounter rate, which can be expressed as [p' -1.96√(pq/n), p' + 1.96√(pq/n)] where n is the sample size, p' is the sample proportion, p is the population proportion and q is 1-p. When the interval is set within 5 %, the minimum required sample size is calculated as 385 (1.96√(pq/n) < 1.96√(.5*.5/n) < .05, n > {1.96*√(.5*.5/ .05)} 2 = 384.16). Furthermore, previous studies on Yogo teachers had sample sizes of 150 [20] and 391 [21] ; thus, the present sample size of 655 was judged to be sufficient.
The demographic characteristics of the responding Yogo teachers are shown in Table 1 . All were female, and 62.0 % were in their forties or older. 93.6 % lacked nursing experience, and 51.2 % had worked as a Yogo teacher for at least 20 years. 59.4 % worked at an elementary school, 28.9 % at a junior high school, 9.3 at a senior high school, and 2.4 % at a special needs school.
The features of the schools are shown in Table 2 . All schools were coeducational. Most elementary and junior high schools had 201~400 students and were located in local core cities. Most senior high schools had 8011 000 students and were located in suburbs. Table 3 and Fig. 1 show encounter rates by ED type. With all school types combined, the rate of AN was highest at 48.4 %, followed by BN at 14.0 %, and then ARFID, BED and Others at 10.7, 8.4, and 4.6 %, respectively. Note that the order of BN > ARFID may be switched as their CIs overlapped (the CIs of BN and ARFID were 11.4~16.7 and 8.3~13.1 %, respectively). Table 4 shows the encounter rates by ED and school type. For AN, the encounter rate was highest in senior high school at 80.3, and junior high school came next at 67.7 %. For BN, senior high school was highest at 50.8 %. For BED, senior high school was again highest at 27.9 %, followed by special needs school and junior high school at 12.5 and 11.1 %, respectively. For ARFID, senior high school was highest at 14.8 %, followed by junior high school, elementary school and special needs school at 11.1, 10.0, and 6.3 %, respectively. For Others, special needs school was highest at 31.3 %. Table 5 shows the requested support by the descending order of the number of Yogo teachers who had encountered ED students (by ED type) and felt that the listed support was "very necessary." The type of support considered most necessary was "a list of medical/consultation institutions" for all ED types at 66.7~85.5 %. For Others, note that "a list of medical/consultation institutions" may be switched with "education of teachers" or "advice from medical/consultation institutions" as their CIs overlapped. Table 6 shows requested support by school type. The support most requested by Yogo teachers of elementary, junior high, and senior high schools was "a list of medical/consultation institutions" at 73.5, 82.4, and 82.2 % respectively. The support most requested by special needs schools was "education of teachers" at 64.7 %, followed by "a list of medical/consultation institutions" and "advice from medical/consultation institutions" at 58.8 and 58.8 %, respectively. Note that this order may be reversed as CIs overlapped.
Statistical analyses
Free-description
A free-description section contained some valuable writings regarding tools or information for screening ED students. A number of Yogo teachers reported using growth curves, or information from other teachers, students and parents (such as their seeing of suspicious students' vomiting) for that purpose.
Regarding screening AN students, Yogo teachers reported comments such as "I used growth curves," "I wish there was a method of finding EDs from growth curves promptly." Regarding BNs, Yogo teachers reported "I saw some students vomit after lunch." "I heard information of students' vomiting from other students or teachers." Regarding ARFIDs, "I was asked to respond to students avoiding taking lunch," "ARFID is more common among boys."
Discussion
The objective of the present study was to gather fundamental data to clarify what types of support might be effective in aiding Yogo teachers with the early detection and support of ED students. Specifically, we conducted a questionnaire survey of Yogo teachers working at elementary, junior high, senior high, and special needs schools, and clarified the proportion of Yogo teachers who had encountered ED students (encounter rate), and the kinds of support they felt they needed to support those students (support). EDs were divided into 5 different categories based on DSM-5 criteria.
The ED type with the highest encounter rate was AN. While some previous studies on students have reported that the prevalence of Eating Disorder Not Otherwise Specified (EDNOS) was higher than that of AN [15, 16] outside Japan, other research on Yogo teachers has found that AN is more common than BN in Japan. This difference may be explained by the fact that Japanese law required Yogo teachers to draw growth curves, which enabled them to detect ANs easily as described in a freedescription section. BMI is frequently used in surveys of EDs [32] [33] [34] [35] [36] , but is not common in Japan. As Yogo teachers are busy with not only taking care of students but also teaching classes, and do not have much time to calculate them. Instead, they prefer to use growth curves.
The present results show that as many as half (48.4 %) of Yogo teachers have encountered AN students. Thus, it may be effective to assist Yogo teachers with support intended primarily for students with AN.
England has General Practitioners (GPs) and Child and Adolescent Mental Health Services (CAMHS) outside school, as well as guidelines and a flowchart to help ED students find appropriate medical institutions in school [37] . In contrast, Japan has no concrete support for ED students in school. The present study revealed that the most necessary support for Yogo teachers who had encountered students with AN was "a list of medical/consultation institutions." Moreover, a previous study that asked Yogo teachers what they wanted to know about EDs reported that "a way of cooperating with medical institutions" was highly needed. These facts indicate that it is necessary to offer Yogo teachers, especially those dealing with AN, "a medical/consultation institution list," which would connect schools and medical institutions.
Next, the encounter rates of AN were compared by school type in order to examine which types of school should be supported as a first priority. A questionnaire survey of Yogo teachers based on DSM-IV reported that the numbers of students reported as "too thin" and "eat and vomit" in senior high school were higher than those in junior high school. The present results also showed that the encounter rate in senior high school was higher than that in junior high school. These facts indicate that it may be effective to offer "a list of medical/consultation institutions" to senior high schools when supporting AN students. BN had the second highest encounter rate at 14.0 %. This may be attributed to the fact that Yogo teachers often saw students vomit, or obtained information of vomiting students from other students or teachers as mentioned in a free description section. For the support needed, Yogo teachers again reported that the most needed was "a list of medical/consultation institutions." The rate was highest in senior high schools.
Similarly, the support most requested by Yogo teachers who had encountered students with ARFID was "a list of medical/consultation institutions." The encounter rates for all school types were at the same level. One previous report found that ARFID is "a phenomenon seen not only in infants less than seven years old or in early childhood, but also in a wider range of ages such as school age or prepuberty" [31] . In addition, comments in a free description section revealed that Yogo teachers frequently saw ARFID students avoid taking lunch in school, and were required to respond their likes and dislikes of food by parents or teachers. These facts imply that it is necessary to support ARFID from elementary school age, and assist Yogo teachers with a list of medical/consultation institutions and support for handling food dislikes.
It is essential to offer ED support, as it is considered to be highly needed by Yogo teachers at each type of school, and the type of support most overwhelmingly requested by Yogo teachers who had encountered students with EDs was "a list of medical/consultation institutions." A previous study states that the lowering age of onset of EDs and prolongation are major problems of EDs. We therefore believe that it is important to offer "a list of medical/consultation institutions" at the elementary school level, and continue to provide support to ED students throughout their school years.
The types of support required by Yogo teachers of special needs schools who had encountered EDs were "education of teachers," "a list of medical/consultation institutions" and "advice from medical/consultation institutions." Special needs schools are specialized schools that accept students with developmental disorders. Some studies have noted that students with developmental disorders tend to develop EDs [38, 39] . Thus, it may be useful to offer the support requested by Yogo teachers of special needs schools.
Lastly, we discuss the validity of using encounter rate. We obtained the proportion of Yogo teachers who had n number of school nurses that considered the given type of support "very necessary"
encountered EDs and not the actual proportion of ED students, prevalence. In some cases, Yogo teachers may not be able to detect EDs or differentiate ED types, either because they are not familiar with them or ED students avoid visiting Yogo teachers. This suggests that using the prevalence rate may be more appropriate. However, the prevalence is not lack of flaws. It is hard to obtain since it is difficult for medical institutions to obtain access to schools in Japan. School physicians may do so, but they seldom go to school and their surveys may not be timely. Comparing with them, Yogo teachers stay schools on daily basis, evaluating the health condition of students real time.
Moreover, as our purpose was to clarify the needs of Yogo teacher who deal with EDs, what we needed may not necessarily be "an accurate proportion of ED students diagnosed by doctors", and "a proportion of ED students doubted by Yogo teachers" was enough for the purpose. Therefore, we concluded that using the encounter rate was valid in this survey.
Limitations and recommendations
One of the limitations of the present study is that the sample might be biased as all participants were only selected from only one prefecture, Chiba Prefecture. In addition, the sample sizes of the special needs schools and Others were small, which made CIs long and estimation errors large. By increasing the sample size and selecting participants from various prefectures, it will be possible to compare the encounter and prevalence rates of multiple prefectures. We believe that this would lead to better support for Yogo teachers in finding and supporting ED students.
Moreover, as we did not ask Yogo teachers to calculate BMIs or draw growth charts for screening ED students, our results may be regarded as lacking in objectivity. However as, our purpose was not to investigate the objective prevalence, but to clarify the needs of Yogo teachers in supporting EDs, asking them to use such tools seems unnecessary.
Conclusion
The present study was a questionnaire survey of Yogo teachers at elementary, junior high, senior high, and special needs schools in Chiba Prefecture, Japan. We calculated the encounter rates and the requested support by school and by ED type. Our results showed that the order of encounter rates was AN > BN > ARFID, and that it might be effective to offer a "medical/consultation institution list" for the early detection and support of ED students for all ED types. By individual ED type, it was found that it might be effective to offer support to Yogo teachers in senior and junior high schools for AN, in senior high schools for BN, and in all school types for ARFID. n number of school nurses that considered the given type of support "very necessary"
